
3 



E ^ 

CD 

UJCO 










o 


CD 




CO 


o 




CO 


ca 




CO 

o 


CD 


to 


o 








"cr 















CD 


CD 


> 




CD 


O 


1 


CO 


i 

CNJ 





i 




CD 


CD CD 







o 

_ CO 
.5 CO Q 
CT3 CD 



D) 
Li. 



r 



112 



From 
CPUZ) 
110 



Main Memory 



GXRFQ 
210 



Display Lists 
272 



Vertex Arrays 

P74 



r 



216 



r 



114 



FIFO 



, r 1 



200a position ^JOOa position' 
1 normal — 



Call 
FIFO 



Command 
Processing 



m 

I 



V 273 



Vertex 
Cacne 



transform 



normal ' position ' 



color 



300b 



Matrix 
Memory 



Lighting 



color 
channels 



'300e 



position, normai 
tex coords 



220 



300c 



lexiure 
Cocrdinaie 
Generation 



tex' 
coords 



7 73 



504 



external ;-rame 
Buffer or 
Texture 




/■700a 



— Rasterize 



n 



l ccmosrs 



02 



Texture Coordinate/ 
Bump Processing 



Indirect Texture 
Data Processing 



iexture 



500c 



Texture 
Environment 



.-og — Z Compare 



3lend 



600a 



^ 7O0a 



^7GCb 



5000 



Fl'g. 5 EXAMPLE GRAPHICS PROCESSOR FLOW 



Store a texture image 
in memory 



800 



Provide object-space basis 
Jangent <£ 3inormal Vector data 
\.T y .T 2 ) 

B x , By B- f t0 iransform unit 
(API vertex attribute function) 



802 



Transform Tar 


igsnt 4 3inormaJ 


Vectors ? 


o sye-spacs 



804 



Compute light direction vector and 
normalized light direction vector 



806 



Compute texture coord displacements 
(As ; Ai) per vertex 



808 



Compute new texture coord valves 
(S1, T1) per vertex 



810 



Develop embossed texture from original 
texture minus offset texture 



812 




Fig. 6 




Light i 
Vector 



300 go 



Vertex Position 
Transformed to 
Eye-Space (x,y,z) 



304 



Veye 



1 



Light-to-Vertex 
Vector Computation 



Transformed 
Texture Coords per 
Vertex (S0 ; T0) 



Delay 
FIFO 



■307 



Object Space 
Tangent & Binormal 
Vector Data 

— f — 

T 



T&L Dot Unit #1 
(Transform Dot Prods) 



Teye, Beye 

♦ 



Muxing/Siaging 



T&L Dot Unit #2 
(Vector Dot Prods) 



T-L.B-L 







T-L/I|L|! = 


As, 


SO, TO 


B-L/!|Lj| = 


At 






\ 1 






FpAdd 


-^-308 



Generated New Texture 
Coordinates to Vertex Buffer 
(S1.T1) 



Fig. 7 



301 



300f 



302 



-303 




Hjcy/TSS-TiS-^g. 7 Ji 3. 




Eye 
Space 
Vertex 
Position 

Data 



FpMuitiplier 



310 



FpMuitiplier 



311 



i 

T 



FpMuitiplier 



FpAdcer 



■313 



S 

312 



Dot Unit #1 



314 



: ?Adder 



304- 



VFpAdder 



U 



Muxing/ Staging 



T 



FpMuitiplier 

T 

317 



FoMuitioiier 



FpMuitiplier 



r 
f 



313 



FpAdcer 



s 

320 



Dot Unit #2 



319 



FgAdder 



321 



Surface 
Normals 
(RAM) 

^220 



■301 



Light 
Position/ 
Direction 

Data 



303 



T-L B-L.L 2 



Fig. 8 



# 



CO 



a 

Q 

H 

ry 
m 
ry 
u. 

i:s 

!- 

ry 
1:0 

u 
u 




en 



CD 

CM 



